Introduction
The genus Arabis L. Brassicaceae is represented with four species in Cyprus including A. purpurea Sm., A. cypria Holmboe, A. verna L. R. Br., A. kennedyae Meikle. 1, 2 . Except A. verna all of the Arabis species are endemic in Cyprus 2 . Previously glucosinolates from various Arabis species were reported comprehensively. 8-Methylsulfinyl octyl isothiocyanate hirsutin , R -8-methylsulphinyl-3-oxooctyl isothiocyanate, 7-methylthioheptyl glucosinolate, 8-methyloctyl glucosinolate, 8-methylthio-3-oxooctyl glucosinolate were isolated from the seeds of A. hirsuta L. and 9-methylsulfinyl nonyl isothiocyanate arabin was isolated from the seeds of A. alpina L. 3, 4 . Additionally an HPLC analysis of A. alpina seeds afforded cinnamoylcholine derivatives as well as 3,5-dimethoxy-4-hydroxycinnamoylcholine 5 . In a very comprehensive study 297 wild plant species including 14 Arabis species were investigated for their glucosinolate composition of the seeds and glucosinolates including alkyl, methylsulphenyl, methylthio, methylsulphinyl, oxa-methyl phenylethanol, 3-hexanol, 5-hexen-1-ol, decane, myrcene and cis-ocimene 10 As summarized above Arabis species contains interesting natural substances. However, according to our literature survey we have not encountered any reports on the essential oil composition of any Arabis species. This prompted us to investigate the essential oil composition of A. purpurea and A. cypria. In the scope of our phytochemical and biological activity screening of the Cyprus plants, here we report the essential oil composition of A. purpurea and A. cypria for the first time.
Materials and Methods

Plant Materials
Plant materials were collected during the flowering period; A. cypria on 15 
Isolation of the Oil
Aerial parts flowers, stems and leaves included;100 g each of the air dried plant was subjected to hydrodistillation for 3 h, using a Clevenger-type apparatus to produce essential oils. Condenser of the Clevenger was attached to a microchiller that was set to 4 . A. purpurea and A. cypria afforded oils from the aerial parts with 0.01 v/ w yields. The oils were recovered with 1 mL n-hexane and preserved in amber vials under 20 until the day they were analyzed.
GC/MS analysis
The GC-MS analysis was performed with an Agilent 5975C Inert XL EI/CI MSD system operating in EI mode. Essential oil samples were diluted 1/10 v/v with n-hexane. Injector and MS transfer line temperatures were set at 250 . Split ratio was set to 50:1. Innowax FSC column 60 m 0.25 mm, 0.25 m film thickness and helium as carrier gas 1 mL/min were used in both GC/MS analyses. Oven temperature was programmed to 60 for 10 min. and raised to 220 at rate of 4 /min. Temperature kept constant at 220 for 10 min. and then raised to 240 at a rate of 1 /min. Mass spectra were recorded at 70 eV with the mass range m/z 35 to 425. Relative percentage amounts of the separated compounds were calculated from integration of the peaks in MS chromatograms. Identification of essential oil components were carried out by comparison of their relative retention indices RRI obtained by series of n-alkanes C5 to C30 to the literature and with mass spectra comparison 12 37 . Mass spectra comparison was done by computer matching with commercial Wiley 8th Ed./NIST 05 Mass Spectra library, Adams Essential Oil Mass Spectral Library and Pallisade 600K Complete Mass Spectra Library. The analysis was carried out in triplicate and the results were given as the mean standard deviation.
Results and Discussion
The essential oil composition of A. purpurea and A. cypria are given in Table 1 . Essential oil of the aerial parts of A. purpurea was analysed with GC/MS and sixty six compounds were identified comprising 82.75 0.21 n 3 of the oil. The yield of the essential oil was 0.01 v/ w which is very low. The major components of the oil were nonacosane 16.18 0. 13 3 The results of the analysis in each replicate. 4, 5 The analysis were carried out in triplicate results are given as mean % area standard deviation (SD), calculated from MS data. 6 Identification method: RI: identification based on the relative retention times (RRI) of genuine compounds on the HP Innowax column and the literature data; MS: identification based on MS comparison with the database or the literature data , Ac: Identification is done according to RRI and MS values of the authentic compounds. 7 Citation of the RRI literature value. Table 1 Continued.
Essential Oil Composition of Endemic Arabis purpurea Sm. & Arabis cypria Holmboe (Brassicaceae) from Cyprus
Both Arabis oils contained high amounts of fatty acid derivatives and oxygenated sesquiterpenes. The previous results indicate existence of high amounts of n-hexane derivatives including hexanal, 1-hexanol, 2-ethyl hexanol, hexyl acetate, 5-hexen-1-ol, Z -3-hexen-1-ol, Z -3-hexenal, Z -3-hexenyl acetate, Z -3-hexenyl butyrate and Z -3-hexenyl 3-methyl butyrate in A. lyrata, A. holboellii, A. demissa, A. crandallii, A. lignifera, A. drummondii and A. gunnisoniana volatiles 10, 11 . The essential oils of A. purpurea and A. cypria also contains low amounts of n-hexane derivatives namely Z -3-hexenyl tiglate 0.27 0.01 , 0.20 0.01 respecitively and 2-ethyl-1-hexanol 0.08 0.01 A. purpurea . Another similarity is the caryophyllene content of A. holboellii which is also observed in A. purpurea and A. cypria 11 .
Conclusion
The essential oil of the aerial parts of A. purpurea and A. cypria is investigated for the first time. According to our literature survey this is the first report on the essential oil composition of any Arabis species. Previously only volatiles of couple of Arabis species were reported. In the composition of the investigated oils we have not encountered any isothiocyanates which are the hydrolysis products of glucosinolates.
